Inhibition of packing of acetylcholine into quanta by ammonium.
Soaking frog motor nerve terminals in a hypertonic solution produces an increase in the size of miniature end plate potentials (mepp's) and miniature end plate currents (mepc's) after the preparations are returned to normal Ringer's solution. There is substantial evidence that the size increase occurs because additional acetylcholine (ACh+) is incorporated into the quanta. It has been proposed that ACh+ loading into synaptic vesicles requires a proton gradient. As a step in testing this hypothesis the effects of millimolar concentrations of NH4+, methylamine+, or trimethylamine+ in the extracellular solution on the increase in quantal size were measured. These substances would be expected to accumulate in acid intracellular compartments, which would diminish the acidity. The increase in quantal size was blocked by these substances, in agreement with the idea that the proton gradient is involved in ACh+ accumulation. Tetanic stimulation in solutions containing 5 mM NH4Cl also produces a decrease in quantal size, not seen in controls in NH4+-free solution. The inhibition of transmitter packaging by ammonia may play a role in the neural sequelae of hepatic failure.